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INTRODUCTION






(ORC)	 (Lacasta	 et	 al.,	 2008),	which	has	 three	main	















In	 the	 Spanish	 sheep	 industry,	 ‘ovine	 respira-
tory	complex’	is	a	significant	cause	of	deaths,	carcass	
rejections	 in	 abattoirs,	 suboptimal	 growth	 rates,	 de-
creased	 carcass	 quality	 and	 increased	veterinary	 ex-
penses	 (González	et	 al.,	2001;	Lacasta	et	 al.,	2004).	









ered	 on	 clinical	 grounds,	 to	 have	 died	 from	 ovine	
respiratory	complex	were	examined	in	detail;	relevant	
tissue	 samples	 from	 the	 respiratory	 tract	 were	 col-
lected.	Animals	were	allocated	in	one	of	two	groups,	








105	were	 included	 in	 group	b	 (age	 at	 death:	 1-150	
days).
Tissue	samples	were	processed	by	standard	bac-
teriological	 techniques	 and,	 in	 total,	 82	M. haemo-








using	API	micro	 standardised	 strips	 (API	Zym,	API	
20NE,	API	20E,	API	50	CH;	biomerieux,	France).
Samples	from	lambs	in	group	A	yielded	mainly	
B. trehalosi	 strains	 (17/22,	 77%)	 and	 samples	 from	
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(14	 strains),	 although	 there	 was	 a	 group	 of	 isolates	
sharing	 characteristics	 of	 T3	 and	 T15	 (15	 strains)	
and	 another	 group	 with	 characteristics	 of	 T4-T10	
(3	strains)	(Fig.	1).
M. haemolytica strains	 from	 breeding	 farms	
showed	higher	heterogeneity	than	those	from	feedlots	
(8	serotypes	in	strains	from	farms	versus	4	serotypes	





isolated	more	often	 in	 samples	 from	 feedlots	 (56%)	
than	from	breeding	farms	(24%)	(P	=	0.086).
With	 reference	 to	 lung	 lesions,	 from	 group	 A	
lambs	 serotype	 A2	 was	 the	 only	 M. haemolytica 
typed,	 although	 the	 most	 frequently	 recorded	 was	


































Of	 the	strains	 that	were	 reconstituted,	70	(83%)	





Serotyping	 of	 isolates	 by	 capsular	 antigens	
showed	a	high	degree	of	heterogeneity.	The	most	fre-
quent	 serotypes	 for	 M. haemolytica strains	 were	A2	
(14	 strains),	A12	 (9	 strains)	 and	A1	 (6	 strains).	 The	
most	frequent	serotype	for	B. trehalosi	strains	was	T4	
Fig. 1. Distribution	of	serotypes	of	M.	haemolytica	and	b.	trehalosi	isolated	from	dead	lambs	with	respiratory	disease	in	Spain.










We	 isolated	 M. haemolytica serotypes	 consid-
ered	 to	 be	 of	 reduced	 pathogenicity	 (A6,	 A7,	 A8,	
A14),	 only	 from	 breeding	 farms,	 whilst	 serotypes	
considered	 of	 higher	 pathogenicity	 (A2,	 A1)	 were	
isolated	 from	 both	 breeding	 farms	 and	 feedlots.	As	




were	 typable,	 whilst	 of	 the	 M. haemolytica	 strains	
29%	were	not	typeable.
Serotypes	A2,	A12	 and	A1	 were	 the	most	 fre-





and	A17,	were	 detected	 during	 the	 study.	 Serotypes	
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Table 2. Origin	characteristics	of	M.	haemolytica	and	b.	trehalosi	isolates	that	were	successfully	reconstituted	for	serotyping.
Table 3. Frequency	of	serotypes	of	M.	haemolytica	and	b.	trehalosi	isolates	that	were	successfully	reconstituted	for	serotyping.











1985),	as	 found	 in	 the	present	study.	 Increased	 live-
stock	 density,	mixed	 origin	 of	 animals	 and	 continu-
ous	movement	of	animals,	which	normally	happen	in	
feedlots	may	 be	 supporting	 the	 increased	 frequency	
of	isolation	of	B. trehalosi	strains	from	lambs	in	feed-
lots.	The	generally	stressful	conditions	in	those	estab-
lishments	 could	 possibly	 increase	 the	 probability	 of	
transmission	 of	 pathogens,	 e.g.	 of	 Parainfluenza III 
virus	 (Cutlip	et	al.,	1993),	of	adenoviruses	(Cutlip	et	
al.,	1996),	of	Respiratory Syncytial Virus	 (Al-Darraji	
et	al.,	1982),	of	herpesviruses	(Scott	et	al.,	1990)	and	







serotype	was	more	 prevalent	 in	 cases	 of	 respiratory	
disease	than	in	cases	of	septicaemia	in	sheep.	T4	sero-
type	was	associated	to	lack	of	respiratory	lesions	and	
indicates,	 possibly,	 an	 increase	pathogenicity,	which	
can	 lead	 to	 septicaemic	 infection	and	 rapid	death	of	
the	affected	lambs.
Data	 summarized	 in	 this	 study	 may	 have	 im-
portant	 implications	 for	vaccines	 selection	 in	Spain.	
The	most	 important	 immunogens	of	M. haemolytica	
and	B. trehalosi	are	outer	membrane	proteins,	leuco-
toxin	and	 iron-regulated	proteins	 (Confer,	1993);	all	
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these	have	been	used	in	vaccines	currently	licenced	in	
various	 countries	 of	 the	world.	Vaccines	 licenced	 in	
Spain	are	of	 the	 type	of	bacterins	based	on	bacterial	






















protection	 independently	 of	 serotype	 involved.	Nev-
ertheless,	further	investigations	are	required	to	obtain	
more	 information	 about	M. haemolytica	 and	B. tre-
halosi	serotypes	prevalent	in	sheep	farms,	in	order	to	
design	optimized	control	programmes	for	the	disease.
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